Regulation of manganese superoxide dismutase by lipopolysaccharide, interleukin-1, and tumor necrosis factor. Role in the acute inflammatory response.
We have demonstrated a dramatic induction of manganese superoxide dismutase (Mn-SOD) mRNA levels in response to lipopolysaccharide (LPS), interleukin-1, and tumor necrosis factor in pulmonary epithelial cells. These stimuli had no effect on the corresponding mRNA levels for the copper/zinc (Cu/Zn)-SOD. Identical treatments of pulmonary fibroblast cells with LPS showed only minor changes in the Mn-SOD mRNA levels demonstrating a cell type-specific effect for this acute inflammatory mediator. Furthermore, we have shown that hyperoxia has no effect within 24 h on Mn-or Cu/Zn-SOD mRNA levels in either fibroblasts or epithelial cells. The induction of Mn-SOD mRNA levels by LPS is completely inhibited by actinomycin. Treatment of cells with cycloheximide causes an induction equal to that for LPS, whereas co-treatment with cycloheximide and LPS resulted in a "super induction." This data is strongly suggestive of an important role for the Mn-SOD in the acute inflammatory response.